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THE RESOURCES AGENCY OF CALIFORNIA 
DEPARTMENT OF FISH AND CAME 
MAaINE RESOURCES OPERATIONS 
REPORT FOR THE MONTH OF APRIL 1969 
The area from Pt. Fermin to Dana Point and offshore to Santa Catalina 
Island (Zone III) was closed to anchovy reduction fishing effective 
30 April at 1800 hours, when it was determined that the 5,000 ton 
quota for that zone would be reached by that time. Total landings 
from all zones reached 23,000 tons during the month. 
The Fish and Game Commission raised the shrimp quota for Area A from 
two to three million pounds at its meeting on 25 April, this in accord-
ance with the Department's recommendations. 
Jack mackerel catches are running well ahead of last year: 8600 vs. 
6400 tons. 
The first bluefin catch of the year came into San Diego--lOO tons 
taken off Baja California. Except for salmon and yellowtail, party-
boat catches of key species were running behind 1968 levels for the 
period January-March. 
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PACIFIC FISHERIES BIOLOGISTS MEETING 
Harrison Hot Springs p British Columbia 
The 31st annual meeting of the Pacific Fisheries Biologists at Harrison Hot 
Springs D British Columbia was highlighted by the fabulous weather and excel-
lent attendance (except from California). More than 250 fisheries biologists 
heard the presentation of 30 papers on fisheries subjectso The meeting was 
opened with a panel discussion on liThe responsibility of the fisheries biolo-
gist to the resource~ the employer and the public." Members of industry, 
public representatives and fisheries biologists urged biologists to produce 
work which was of value to the fisheries profession o A lively discussion 
followed concerning changing values, areas of responsibility and feelings of 
biologists concerning their feelings of responsibility. 
Biologists were urged to express a definite opinion where even limited informa-
tion was available Strong stands on iss~€s coucerniug biologists are needed,o 
especially in today 9 s world o He are trained to e~'{press our opinion with re-
serve and as a result have not been adequately heard in matters of biological 
significance. 
Lack of representation by California biologists resulted in a gap in the dis-
cussion of fisheries management as a result of population pressure. North-
west states are obviously beset with problems that are due to increasing 
population. A significant contribution could have been made by knowledgeable 
California biologists on this problem. Cost of fisheries research was also 
discussed in relation to fisheries growth and population pressures. 
In the first session on early life hi.story studies it was pointed out that 
laboratory results can be projected to the natural environment to locate 
probable variations in natural production. Where there is a lack of corres-
pondencl;: between laboratory and field evidence p the reasons may be sought 
among further environmental influences. Laboratory studies provided an in-
sight for further ecological investigations in the natural environment. 
Early oyster life history studies have also been applied by the Washington 
Department of Fisheries in predicting larval setting in Dabob Bay. Knowledge 
of larval culture has also been successfully applied to the problem of bio-
logically defining water quality. I also presented a paper at this session 
on larval studies that have been conducted in California and using crab 
larvae as a bioassay tool. 
Five other papers on limnology of lakes were presented in an opposing session o 
These papers covered the limnology of a river-run impoundment p lakes p eutro-
phication and cycling of zinc-65 in periphyton o 
The following morning two sessions presented papers on salmon spawning 
channels; comparison of hatchery and wild smolts; survival of salmon pro-
duced by hatcheries p spawning channels and hatcheries; and predation problems. 
These papers presented an excellent coverage of problems related to spawning 
channels and hatchery produced fish and should have had participation by 
salmon biologists from California. 
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A third session was presented at the same time concerning the role of the 
recent graduate in fisheries biology and management. This session would have 
been of extreme value to the administrator who is concerned with hiring, 
personnel management and getting the most out of his research program. 
The afternoon sessions presented problems related to transplanting animals 
and information needed to evaluate thermal additions to aquatic systems. 
Both problems are of current interest and foremost in present management 
planning. The thermal heating session presented views of industry, biologists, 
and administrators. Views of industry and the biologists are divided con-
cerning the effects of heat in the environment. This is of special interest 
to the Northwest where several nuclear reactor power plants are planned for 
placement on rivers which are salmon producers. Heating is already a problem 
in the Columbia as a result of reservoirs and an additional rise in tempera-
l oture of even F could be fatal to the salmon populations. 
Administrative views showed there is a lack of information necessary to form-
ulate policy, however biologists must make a stand even with the limited in-
formation available. 
An excellent talk was presented at the final session on the success of salmon 
transplants in the Great Lakes. Problems relating to people are foremost in 
this area. Tremendous survival of the salmon transplants resulted in large 
runs in the rivers that attracted thousands of people. Law enforcement and 
disposition of excess salmon caused the greatest headaches. 
The final talk was presented by the director of the Vancouver, British Columbia, 
Aquarium, concerning the aquarium as a biological institute. As a result of 
years of experience in capturing and keeping marine animalsJthe aquarium has 
solved many problems of keeping and handling animals. Care and handling of 
large animals, especially Killer whales, presented special problems that have 
been solved by intuitive biologists, veterinarians, and aquarium techniques 
that have been developed through the years. 
Officers for the 1970 meeting were elected at the business meeting amid the 
usual amount of uproar. Leo Shapovalov was elected president and Dick Poole 
was elected secretary-treasurer. California will find it difficult to pro-
duce a meeting as fine as the one conducted by the Canadians. Attendance at 
meetings has always been the poorest when held in California. I hope that 
a fine program and liberal attendance by California biologists will produce 
a meeting in 1970 equivalent to meetings held in Oregon, Washington and 
British Columbia--Richard L. Poole. 
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Technical Seminar on Thermal Pollution 
San Francisco, California 
April 10-11, 1969 
( 
j 
This seminar was sponsored by the Pacific Southwest Region, Federal Water 
Pollution Control Administration. In attendance were representatives of 
State and Federal Government, and private industry, with disciplines in 
the engineering and biological sciences. 
The seminar was originally intended as a workshop with no more than 30 
participants. More than 150 were in attendance so participation was 
limited to question - answer periods. 
Sessions included, (i) thermal sources and loads, (ii) effects (physical, 
chemical and biological), and (iii) control methods (cooling devices, 
dispersion and dilution techniques and energy utilization). 
Unfortunately nearly all the available data pertained to river systems. 
It was noted that almost no information is available pertaining to thermal 
loading in the oceanic environment. 
It was pointed out in the opening address that greater rapport was needed 
between the engineer and biologist. But a good presentation on biological 
effects of thermal loading was delivered, and in my opinion, was poorly 
received by the engineers. If anything it seemed to serve to increase the 
gap between the two disciplines. 
Workshop guide books were distributed at the seminar which thoroughly treat 
the subjects covered at the seminar. Copies of this guide book are avail­
able at Terminal Island and Menlo Park-~Earl E. Ebert. 
I
 
I
 
i I 
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1. BOTTOMFISH 
A. Fishery 
Flatfish~ Trawling activity increased over previous months. Eureka 
and Crescent City boats fished local grounds in early April and 
ventured to deep water during the latter part of the month. Petrale 
and English catches dominated landings of early April while Dover and 
Rex sole were the leading species thereafter. 
; Moderate landings of petrale and English sole were recived in Fort 
Bragg and San Francisco. Monterey boats made good catches of petrale 
in the Point Sur area. In the Morro Bay-Avila area moderate catches 
of English sole were landed by a few boats. Santa Barbara boats had 
very poor flatfish catches. 
Roundfish: Moderate catches of sablefish and rockfish were landed in 
the northern area with moderate to good landings of bocaccio and chili­
pepper in the central and southern areas. 
B. Research 
Flatfish: Market sampling was done at all ports except Fort Bragg. 
Sixteen tagged English sole were recovered from the Monterey area. A 
tagged English sole from Washington was recovered at Eureka and a Dover 
sole which was tagged seven years ago was captured by a Eureka fisher­
man. 
An inventory of tagging experimen~conductedby the Pacific states and 
Canada was compiled and distributed to International Trawl Technical 
Sub-Committee members. 
Plans were completed for the forthcoming Dover sole cruise off of 
Eureka. 
Roundfish: Two research proposals were developed. The first is for 
assessing the trawl fishery in newly opened inshore areas between 
Point Sur and Cape San Martin. The second involves assessment of the 
California longline fishery and includes experimental longline fishing 
in presently unexploited areas. Both of these proposals calL for con­
siderable onboard sampling of the catch for species composition. 
2. SHELLFISH 
A. Fishery 
Abalone~ Poor weather and dirty water continued to plague the Morro Bay 
fishery. The best daily catch reported was slightly more than 3 
dozen reds. 
Some fair catches were reported from the Channel Islands, and Morro Bay 
processors received nearly all their abalones from this region. 
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Crab: The San Francisco crab fishery was prolonged by increasing the 
price to 40 cents per pound in March. However with the opening of 
salmon season April 15 most fishing ceased o As of April 1, 740,000 
pounds had been landed. 
Catch per trap in northern California increased somewhat in April, but 
total effort decreased steadily as more and more fishermen pulled their 
gear to prepare for the salmon and shrimp seasons. Price jumped April 
11 from 30 to 35 cents per pound o 
Total estimated landings through April 15 for Eureka, Crescent City, 
and Fort Bragg were 11 0 3 million pounds. 
Oysters: California Shellfish Company shipped 260 bushels of adult 
Eastern oysters from Greenport g Long Island g New York. These oysters, 
inspected by John Modin at Greenport on April 17 and 18, arrived at 
Tomales Bay on April 22 0 
On April 24 Johnson Oyster Company received 1,110 strings of Pacific 
oyster seed from Ayres Point, Washington. This seed, equivalent to 
404 standard cases, was inspected for pests at Drakes Estero by W. 
Dahlstrom o 
At Eureka g Coast Oyster Company reports excellent oyster condition, 
but very little harvesting activity, due to a drastic fall in the mar-
ket after Easter. Eureka Oyster Farms is in process of planting 2,000 
cases of Japanese seed oysters; 1,000 cases will go into South Bay as 
ground culture~ and the remaining 19OOO on racks in North Bay. Their 
new dredge should be ready to launch within a month. 
Clams: At Eureka~ a series of good low tides combined with warm sunny 
weather at the beginning of the month resulted in large numbers of 
sport clam diggers in South Bayo 
Shrimp: California season closed Oregon fishing was confined chiefly 
to the Coos Bay area~ where the 1966 year class is strong in deeper 
water. 
o 
B. Research 
Abalone: The Guadalupe Island abalones collected by the pelagic fish 
program in January 1969 and held at the Cayucos abalone hatchery since 
Februaryo were finally transplanted to the Richfield Rincon Island 
south of Santa Barbara o There were 58 greens g Haliotis fulgens g 
21 blacks p ~o cracherodii, and 4 pinks g ~o corrugata•.Stainless 
steel tags were affixed to the greens and pinks o The growing edge of 
the blacks was file-marked for growth studies. 
Dick Burge transferred into the project on April 1 to assist in the 
environmental study offshore of Diablo Canyon. One day was spent at 
the site noting red abalones in the vicinity of planned breakwaters 
that will be constructed in 40- and 50-foot depths to protect the 
plant intake lines. 
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Crabg Central California personnel spent the first half of the month 
assisting on a prawn exploratory cruise. The remainder was spent on 
CTO, assisting other shellfish projects, manuscript preparation and 
preparing for the post season cruise in May. 
Thirty-one of crab fishermen were interviewed in Eureka and Crescent 
City. There were no one-day sets; the most common length was three 
days, with an average of 5.8 pounds per trap for Eureka and 9.2 
pounds per trap for Crescent City.  
Four condition samples were taken in Crescent City~ and one in Eureka. 
Average weight per crab was 1.9 and 2.0 for Crescent City and Eureka, 
respectively. An average of 3.7 percent of the crabs were found to be 
soft in Crescent City; none were soft in the Eureka sample. 
Two daylight bay trawls produced 5 and 494 market crabs respectively, 
and one night-time bay trawl produced 507. 
Clams: Sport fishermen were interviewed for catch and effort four 
times at Lawson's Landing, Tomales Bay. Measurements were obtained 
for some of the catch. 
Contract studies conducted by Moss Landing Marine Laboratories,  
San Francisco State, and California Polytechnic College are proceed-
ing. Clam densities are being determined as well as the amount of 
fisherman effort in Bolinas Bay, Elkhorn Slough and Morro Bay. 
Monthly samples of gaper~ Washington and littleneck clams have also 
been obtained. Data on size, weight and condition have been determined. 
At Eureka, 3 weekday and 3 weekend day low tides were sampled in South 
Bay for clam digger effort Average angler hours were 17.0 and 110.5o 
for weekdays and weekend days respectively. 
Shrimp: At,Eureka)time was divided between analysis of the shrimp sea 
survey data and preparation for the upcoming shrimp season. 
The 17-day spot prawn cruise aboard the N. B. SCOFIELD was concluded 
on April 11. Seventeen days of trapping failed to yield signs of 
commercial concentrations except off Catalina Island. Other areas 
explored included canyons off La Jolla~ San Diego, Anacapa and Santa 
Cruz Islands~ Pt. Hueneme~ Pt. Mugu, Pt. Dume~ Redondo and Pt.Fermin~ 
Gear efficiency tests between regular meshed traps and burlap covered 
traps revealed the latter caught more prawns. 
3. SHELLFISH & BOTTOMFISH DATA ANALYSIS (Bartlett Project M68D) 
A. Information Storage and Retrieval System 
Log data provided by crab fishermen in the Eureka area from 1966 
through 1968 were keypunched and established in an INFOL system. An 
interrogation of the file produced a report summarizing the effort 
and landings data for the 1967-68 season. These data are being used 
to produce a population estimate of crabs in the Eureka area and will 
also be compared to estimates derived from other measures of effort. 
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Age compositions by tow were produced for the last four shrimp cruises 
of the Shellfish Program. 
Following INFOL program training, Gary Smith wrote three programs to 
summarize flatfish data established in the Box Sample file. 
Work continues on the manuscript describing the features of INFOL. 
B. Operations Research 
Letters were mailed to all crab fishermen who landed crabs in November 
or December. We asked the fishermen how many crab traps they fished 
each month this past season. The data provided by the fishermen will 
be used to estimate effort and when collated with landings will pro-
vide an estimate of the population size of legal crabs prior to the 
season. After two weeks, about 40 percent of the fishermen have re-
sponded. 
Assistance was given the Anadromous Fish Branch, Eureka, in designing 
a salmon lure experiment to determine the effectiveness of seven 
commonly used trolling lures for capturing legal salmon. The ex-
periment will be conducted for 200 fishing hours aboard a chartered 
salmon troller. 
Considerable effort was also expended in designing a shrimp sampling 
program for the shellfish project. The final design is a three-stage 
cluster sampling plan. 
Meetings were held with the Bottomfish and Shellfish Investigations 
to discuss plans, specifications and estimates for the 69-70 fiscal year. 
5. SHELLFISH LABORATORY OPERATIONS (Barlett Project M64R4) 
The Marine Culture Laboratory continued to be plagued by delays in 
negotiations with Stanford. The location of the laboratory was changed 
slightly because of the cost of removing a building from the originally 
planned site. An architect was retained by Stanford to complete final 
cost for this site. The cost estimates will be submitted to the Stan-
ford finance committee for approval about May 1. The finance committee 
will transmit the plans to the Board of Trustees for final approval 
May 13-14. 
Relocation of the laboratory has caused some changes in the sea water 
system that require additional planning. This planning is necessary 
so that purchase estimates can be submitted for the system materials. 
Meetings and planning have occupied all the time of two biologists dur-
ing this month. 
John Modin attended a three-week school on pesticide monitoring and 
analysis in Perrine, Florida. 
Research 
Clam samples were collected from Drakes Estero for clam reproductive 
cycle studies. 
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6. OYSTER DIESEASE AND MORTALITY STUDY (B.C.F. Contract) 
tI 
Routine sampling was carried 
Drakes Estero during April. 
populations were negligible. 
out in Humboldt Bay, Tomales Bay, and 
Mortality rates among the experimental 
T 
A considerable amount of repair work was done on the experimental 
stations at Humboldt Bay. The seed on the bed stations originating 
from Dabob Bay, Washington and Pendrell Sound, British Columbia was 
broken due to the high number of spat on the mother shell. Seed from 
all five sources was culled to singles and placed in baskets to deter-
mine comparative mortality rates during the expected mortality season. 
The project is on schedule. 
7. SEA OTTER 
Inclement weather, impassible road conditions on Highway 1, and minor 
operational difficulties with the MOLLUSK hampered field operations 
during most of the month of April~ 
In trapping operations off the Cambria Radar Station during the last of 
Aprilj 5 sea otters were caught. Engine difficulties and rough water on 
the 24th prevented us from retrieving one of our nets. The net was 
retrieved the following morning with 3 live and 1 dead sea otter. The 
mortality would not have occurred if the net had not been left in the 
water overnight. 
One otter t:r;apped on the 24th was kept overnight at Morro Bay Aquarium. 
This otter,along with the 3 captured on the 25th, was transported to 
Big Creek by truck, tagged and released. Four differertt types of tags 
were used to test how visable the tags are from a distance. A group 
of students from the cooperating unit of UC, Santa Cruz were at Big 
Creek to follow the movement of the otters. 
One sea otter was captured in kelp beds off the Cambria Radar station 
on March 25. The animal was transferred to Morro Bay by boat, picked 
up by Dr. Hubbard of Stanford Research Institute (SRI) and transported 
by station wagon to SRI's Bio-Sonar Laboratories in Fremont. The sea 
otter, a young male weighing 45 pounds, replaced the animal that died 
in captivity on February 13. 
The two sea otters, both in the custody of SRI, appear to be adapting 
quite well to captivity. Both animals are active and alert and their 
pellage is in fine condition. The first otter, one of two taken on 
February 5, 1969, initially experienced a considerable weight loss. 
However, he has been feeding heavily and now weighs 57 pounds, his 
former capture weight. The new animal showed a similar weight loss but 
is now feeding well and should soon begin to put on weight. 
Tagging experiments on captive sea otters revealed that these animals 
are quite adept at removing some types of tags. Experiments conducted 
with tags of different sizes, shapes, colors and materials are meeting 
with varying degrees of success. 
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7. SEA OTTER (contd.) 
A bobbin-like anodized aluminum tag and a freely rotating pin and pad 
typ~ plastic tag seem to show the greatest promise. 
On April 7 a special flight was conducted to test infra-red and standard 
color photography to confirm visual counts of large rafts of sea otters. 
Duri~g the flight 220 sea otters were seen north of the otter refuge 
boundaries and otters were converging on the San Simeon area from the 
central and southern portions of the range. The March 10 census had 
revea~ed 129 sea otters in the vicinity of the Cambria Radar station; 
however, of this number only 73 remain. Twenty-two pups were counted 
on April 7. Many more were present but accurate counts could not be made. 
During the field operations on March 24-27 dives were made in kelp beds 
from Point Estero to the Cambria Radar station. The purpose of these 
dives was to assess the extent of sea otter foraging activities in an 
area where otters had been rafting. Underwater transects, general habitat 
reconnaissance surveys and extensive shore observations indicate that 
foraging activities of sea otters in this area have been primarily re-
stricted to shallow water zones. Some evidence of foraging activies 
(e.g. freshly broken urchin tests and occasional abalone shells) was seen 
in deeper water in kelp beds off the radar station where sea otters have 
been rafting in considerable numbers for about 3 months. Few signs of 
otter foraging activities were evident in deep water areas to the south 
of the radar station. 
Project personnel met with Director Ray Arnett to discuss the future 
direction of California's sea otter management program. Ken Wilson 
attended a Fish and Game orientation training session in Sacramento 
on April 21 and 22. 
8. PELAGIC FISH 
A. Fishery 
Landings in tons April January 1 - April 30 
10 yr. mean 
Species 1969* 1968 1969* ..!.2.§.§. 1958-67 
Anchovy 8,000 545 11 ,404 1,924 5,218 
Mackerel, jack 2,200 2,624 8,634 6,441 7,950 
Mackerel, Pacific 45 34 272 217 2,866 
Sardines 1 trace 7 23 944 
Squid 250 182 1,703 4,658 2,030 
Total 10,496 3,385 22,020 13,263 19,008 
* Estimated. Accumulated landings are revised monthly. 
B. Anchovy 
Fishery 
.,. 
Southern Permit Area 
I 
II 
III 
IV 
V 
Southern Total 
Northern Permit Area 
Statewide Total 
- 13 -
Quota 
(tons) 
5,000 
5,000 
5,000 
5,000 
45,000 
65,000 
10,000 
75,000 
Commercial: Northern Permit Area: 
purse seiner, landed 149 tons, 80 
ing for anchovies about one night 
Season landings April 
through April landings 
(tons) (tons) 
1,256 0 
4,209 632 
4 9 992 1,649 
310 50 
10.142 4,780 
20,909 7,111 
2,434 80 
23,343 7,191 
Two vessels, a lampara boat and ,a 
for reduction. They had been scout-
a week since December and these were the 
first anchovies they had seen since then that were longer than 4 inches. 
They first found acceptable anchovies the night of April 20 and have 
landed fish every weekday since. 
Southern Permit Area: The area from Pt. Fermin to Dana Point and off-
shore to Santa Catalina Island (Zone III) was closed to anchovy reduc-
tion fishing effective 30 April at 1800 hours, when it was determined 
that the 5,000 ton quota for that zone would be reached by that time. 
Eleven vessels have landed anchovies for reduction during the month. 
Anchovies were caught from the Santa Monica Basin to the east end of 
Santa Catalina Island. During March through May anchovies are in large 
dense schools and are "heavy"; they put their noses to the bottom of 
the net and swim down, making the catch of these large schools extremely 
risky in terms of gear damage or loss. Consequently fishermen try to 
find small schools or take only a small portion of a large school. 
Such conditions result in a high variance (0-100 tons) in catch per Iset 
made. This has caused two vessels to quit fishing, at least temporarily. 
Since the last week of March anchovies have been "showing" better during 
the daylight hours than at night. They are most easily caught in the 
morning. After noon they begin to sound out of the net or are so 
"heavy" in the net they often split it. Most boats must wait longer to 
unload their catch than it takes them to find the fish and load up. The 
plants donVt have the storage or reduction capacity to handle the volume 
of fish the fleet can catch. Boats have had to wait as long as 24 hours 
before they could unload. 
Local bulk anchovy meal prices changed very little the past few months. 
Processors are asking $139.75 per ton with 65% protein ($2.15 per unit 
of protein). In the last week of April Peruvian processors signifiaantly 
increased their asking price for burlap bagged meal from a previously 
stable $139-141 per ton with 65% protein (2.14-2.17 per unit of protein) 
to $156 per ton ($2.40 per unit of protein). A "unit" of protein is a 
marketing term for a percentage point. 
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Live Baitg Live bait fishing in southern California improved this month o 
Anchovies moved into Los Angeles Harbor about the 10th of the month o 
At present D dealers hauling from the harbor are having trouble with too 
many fish in a seto The dealer at Newport Beach has had little trouble 
finding bait and has been more concerned with finding schools small 
enou~l to set ono He has been hauling during the day for most of the 
month. Fishermen north of Santa Honica Bay have had considerable 
difficulty getting bait. Those in the Port Hueneme-Oxnard area are go-
ing to either Santa Barbara or Santa Honica Bay for fish. Early in the 
month the bait fishermen at Morro Bay reported pinheads moving into the 
area; and by the months end he was fishing them to avoid going to Santa 
Monica for larger fish o 
Research: During the month 35 anchovy samples were taken from the 
commercial catch and 140 logs from the reduction fishery were processed o 
During April 50 tags were recovered bringing the total tags recovered to 
905. At month's end two California Fish and Game biologists were in 
Ensenada, Baja California tagging anchovies with biologists from the 
Laboratoria de Biologia Marine. 
C. Mackerel-Sardine 
Fishery 
Fleet: Twenty-eight purse seiners were active in the southern California 
wet-fish fleet in April. An active fishery for anchovies kept mackerel 
landings lower than they otherwise would have been. Six seiners fished 
anchovies exclusively and five others landed both anchovies and mackerel. 
Twenty-two purse seiners and one lampara boat landed mackerel at Terminal 
Island and/or Port Hueneme. Seven seiners landed bonito. Several days 
were lost in mid-April due to high winds o 
There have been no cannery limits on mackerel since mid-1968 0 Prices 
have remained steady since September 1966 for both jack mackerel and 
Pacific mackerel at $75 per ton Anchovies have been priced at $17 pero 
ton throughout the season in southern California and $18 per ton in the 
Monterey area. Bonito prices are $85 per ton for fish under 4 lbs o and 
$100 per ton for fish 4 lbs o and heavier Sardines landed at the marketo 
bring 20¢ to 25¢ per pound. 
Jack Mackerel~ Forty percent of the jack mackerel landed in April were 
taken at San Clemente Island o Cortes Bank accounted for 21%, Port Hueneme 
area 11%, inshore areas from Santa Monica Bank to La Jolla 20%, and 
Santa Catalina Island 2% of the mackerel landings 0 Jack mackerel from 
Cortes Bank were mostly young-of-the-year fish, while those from other 
areas were mixed young-of-the-year and older fish. 
Pacific Mackerel~ ~1ost of the Pacific mackerel landed were taken in 
mixed schools with jack mackereL One'set of. 5 to 6 tons of "pure" 
Pacific mackerel was reported from San Clemente Island. Fish from the 
offshore areas were mostlyyoung-of-the-year while those from inshore 
areas consisted of young-of-the-year mixed with older, fish o It appears 
that the 1968 year-class will be slightly better than 1967 but still 
classified as weak o Consequently the spawning biomass had continued to 
decline to a level on par with 1953 0 
i 
!
I 
I
I 
I,,
I 
{ i 
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Sardine: Sardines were present in trace amounts in only a few mackerel 
loads. There were several small landings of sardines at the San Pedro 
markets. 
Squid: Squid landings cont~nued light in southern California due to lack 
of orders. A price dispute held up squid landings in the Monterey area. 
Research: Twelve jack mackerel and three Pacific mackerel samples were 
takerrduring the month. Several samples of mackerel stomachs were taken 
for the California Academy of Sciences food habits study. 
Age assignments for jack mackerel samples from the 1967-68 season were 
completed. Work continued on a manuscript describing the reassignment 
of ages of Pacific mackerel taken in the 1958-59 through 1963-64 seasons. 
Considerable effort was spent in preparing reports on the status of 
stocks of Pacific mackerel and Pacific sardines in preparation for the 
legislative hearings on the proposed moratoriums for these species. Re-
ports were also being prepared for the forthcoming meeting with Mexican 
biologists to map-out coordinated research and management programs for 
these species. 
D. Fisheries Resources Sea Survey (Bartlett M63R) 
Sea Surveys: No cruises were conducted during the month because of a 
long delay in overhauling the ALASKA's main engine. We also missed a 
golden opportunity to compare the ALASKA's fish detecting gear with 
commercial anchovy catches. 
Plans were made to charter a purse seiner to catch schools of anchovies 
detected and monitored by the ALASKA's sonar and echo sounder. We hope 
to correlate absolute school sizes with echograms. 
The computer program to produce data reports was debugged after modifi-
cation to accept 1968 sea survey data. The 1968 data are in final stage 
editing before going to the keypunchers. 
Preliminary results of a study comparing otolith weights of equal sized 
anchovies from southern California and Baja California indicated very 
little difference between otolith weights of fish smaller than 85 mm SL 
and significant differences between larger fish. Otolith weights of 
small fish from the two areas overlapped 92 percent and large fish 60 
percent 0 
Data Analysis: Work continued on methods of sampling fish collected by 
midwater trawl. 
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9. TUNA 
A. Albacore 
Research 
Population Dynamics: Calculations of age composition from historical 
length frequencies were obtained by computer program. Annual summaries 
of the age composition of the albacore migration are now being tabulated 
from computer reports. 
Considerable time was spent wrestling with fishing intensity and abun-
dance - availability problems, in an attempt to improve our estimates.  
Fishery 
Sport and Commercial: No action. 
B. Bluefin Tuna 
Research 
Life History: Age and Growth--One length-weight-scale sample was obtained. 
Migration: The bluefin catch this month is about two months earlier than 
usual.. This is the earliest catch from the Baja California banks since 
1962, and it may indicate an early migration. 
Population Dynamics: Length-weight and age data from 1963 through 1968 
have been keypunched and will be processed to obtain the age-class con-
tribution in the commercial catch. 
Fishery 
Sport: No action. 
Commercial: A San Diego based seiner caught over 100 tons of 10- to 20-
pound bluefin in Baja California waters. We do not know the exact area 
because the skipper will not give us a log until he has completed at 
least one more trip. Several other seiners have been reported fishing 
bluefin in the same area, however. The cannery price was $300 per ton, 
up $5 from last year. 
C. Pacific Bonito 
Research 
Life History: Age and Growth - Three length - weight - otolith samples 
were taken during the month. 
Migration: Two days of work at King Harbor, Redondo Beach produced 388 
tagged bonito. We hope to continue tagging until June - work loads 
permitting. 
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Migration: (contd.) 
Data concerning the return of bonito tags in 1968 have been summarized 
by the TAGERT computer program. Vector sum analysis of the data showed 
an average movement of 0.4 miles per day in a northerly direction (3280) • 
.Fishery 
Sport: Catches appear to be increasing as the water temperatures increase. 
Commercial: Landings continued light with around 150 tons accounDed for 
during the month. The bonito were small 2- pounders which sell for $85 
per ton. Bonito over 4 pounds bring $100 per ton. 
D. Billfishes 
Research 
Life History: Migration - One striped marlin tag was returned by an angler 
residing in La Jolla. This was the seventh recovery resulting from a 
cooperative program with the Oceanic Research Institute, and the first 
tag recovered since 1967. The marlin had been marked and released on 
Gorda Banks, Baja California, on February 3, 1969. It was recaptured 
in the same area about 2 months later. 
E. Miscellaneous 
Resources bf Tunas and Related Species 
The 1969 ye110wfin tuna quota (120,000 tons) was approved, and on April 16, 
unrestricted fishing ceased in the quota area. It has been reported 
that there will be major changes from previous years, in regula-
tions governing the activities of American fishermen. However, these 
changes have not been announced by U. S. Government officials as yet. 
Administration 
Personnel: Howard Ness was hired 
10. SPORTFISH 
A. Partyboat 
Research: Nine sand bass and one spotted sand bass were recovered. 63 
spotted sand bass, 61 sand bass and 1 kelp bass were tagged at Newport 
Bay. Statistical data relating to 1968 partyboat fishing in the Santa 
Barbara-Ventura area were prepared for the Western Oil and Gas Association. 
Fishery: The 1969 partyboat catch of key species, accumulated through 
March, compares with 1968 as fo110ws~ (nearest 100) 
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10. SPORTFISH 
Fishery: (continued) 
.. Through March 1969 1968 
Rockfish 351,300 566,400 
Bonito 55,600 69,900 
Barracuda 31,400 39,000 
Kelp sand bass 29,800 50,600 
Salmon 22,300 14,500 
California halibut 4,700 10,800 
Yellowtail 2,600 700 
Sturgeon 800 500 
Stritped bass 500 1,000 
B. Environmental and Behavioral Studies of Coastal Sport Fishes. 
Project diving biologists conducted a resurvey of intertidal and near-
shore stations at Anacapa and Santa Cruz Islands, to assess the effects 
of the Santa Barbara oil slick on the marine communities at these islands. 
The plants and animals appeared normal and healthy, although there is 
some question as to the condition of surfgrass at Anacapa Island 
(transect 1) and one algae at Punta Arena, Santa Cruz Island. The surf-
grass (PhyZZospadix torreyi) at Anacapa Island, which was heavily coated 
with oil on February 5, but appeared clean on February 14, has turned 
yellow at its base. Normally the entire plant is green. Much of the 
algae (Hesperophycus harveyanus) at Punta Arena, which was heavily 
coated with oil on February 13, appears to be gone. 
Subtidal plants and animals were observed to be unaffected by the oil. 
The only concentration of floating oil observed was on the north side 
of "middle island", Anacapa Island. 
We conducted a survey at San Onofre, occupying stations offshore from 
the Nuclear steam-electric station, at the "Barn Kelp", 6 miles southeast 
of the plant site and at San Mateo Point. approximately 3 miles northwest 
of the plant site. This work was done under a contract with the San Diego 
Regional Water Quality Control Board (#9). We will be submitting a formal 
report to the Board, the data contained therein will assist them in 
determining what effect, if any, this plant's warm water discharge has on 
the ecology of the nearshore marine environment. 
Over 100 green abalones, HaZiotis fuZgens were collected at Santa Catalina 
Island and shipped to Hawaii in a cooperative study with the Hawaii Division 
of Fish and Game. 
The projects new diving boat was launched at Morro Bay. It will sail for 
southern California in May. 
Much of the remainder of the month was spent in various meetings, 
identifying and enumerating specimens collected from our many on-going 
studies, and preparation of a'fish bulletin on man-made reef ecology. 
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10. SPORTFISH (contd.) 
C. Central California Marine Sportfish Survey (DJ F25R2) 
Routine skiff and partyboat sampling was continued at Monterey. 
One week was spent on the reef ecology study. Turbid water continued 
to hamper fish transect studies. 
Lingcod otoliths were read and checked between two readers. All ling-
cod life history data are being analyzed to determine proposals for 
sport catch restrictions o 
Miller gave a talk to about 50 members and friends of the Isaac Wal-
ton League in Salinas on April 14 0 Miller and Kier gave short talks 
on our project and describing our display of tagged fish to about 3,000 
guests at the Hopkins Marine Station open house on April 25 and 26. 
Kier sustained a perforated ear drum during the first week of April 
and was not able to resume diving until the last week. 
UpperNe~ort Bax-Sunset BaX Contract Studies 
Identification and enumeration of organisms collected at Sunset Bay was 
completed. Some compilation and preliminary analysis of this data 
was begun. 
Several days were spent in the field studying the effects of fresh,water 
(from the recent rains) on the fauna of both Sunset and Newport Bays. 
One day of assistance was given the DJ F22R Project in collecting green 
abalones for shipment to Hawaii. 
11. FOOD HABITS STUDY (Bartlett M 67 R) 
Stomachs from 135 fish were collected during the month o Increased 
commercial bonito fishing provided us with 60 stomach samples from this 
species An unusual delivery of bluefin tuna, mixed with other tuna,o 
yielded a sample of 10 fish A spearfishing contest provided us witho 
stomachs from 17 kelp bass and 8 sand bass. An incidental catch of 
barracuda, in a load of Pacific mackerel, yielded 34 barracuda stomach 
samples. Miscellaneous fishing activities accounted for stomachs from 
3 California halibut and 3 miscellaneous species. 
Analysis of III stomachs,80 bonito and 31 bluefin tuna, was completed. 
The bonito were feeding on squid and anchovies. The bluefin tuna 
stomachs contained anchovies, sauries, Pacific mackerel, red swimming 
crabs and squid. 
12. ,SPECIAL PROJECTS 
A. Southern California 
Considerable time and effort were spent during the month revlslng the 
Marine Resource Function work codes o This involved coordinating cost 
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A. Southern California (continued) 
accounting detail with the elements in the Marine Program Budget~ assign-
ing new work codes~ and defining these codes. 
Several days were spent working on the proposed reV1Slon of Fish and Game 
Code Section 8045, and determining expected revenues. 
Work continues on the Fish and Wildlife Plan for Upper Newport Bay. We 
are in the process of providing the Bureau of Sport Fisheries and Wildlife 
information concerning Mugu Lagoon, the Santa Barbara Coastal Area 
(Pt. Dume to Pt. Conception), and the Santa Catalina Coastal Area (Pt. 
La Jolla to Pt. Vicente). This information will be incorporated into 
the Federal Water Pollution Control Administration's Estuarine Pollution 
Study. 
B. Northern California 
Major effort was spent on the California Fish and Game Bay and Estuary Plan. 
The thermograph tower at the Tomales Bay Oyster Company~ destroyed in a 
recent winter storm~ was replaced and another thermograph placed in 
operation. 
13. BIOSTATISTICS 
A. Data Processing 
Regular Reports: March processors reports~ cannery check runs and marine 
sportcatch reports were tabulated and distributed. 
The 13th period statistical reports for 1968 and January statistical 
reports for 1969 were tabulated. 
The tuna letter summarizing cannery production for March, and the March 
partyboat catch letter were mailed. 
Annual Reports: The annual marine sportcatch reports were tabulated and 
distributed. 
The annual market crab reports were tabulated and sent to Menlo Park and 
Eureka. 
The annual registered boat lists were tabulated and mailed to the field 
offices. 
Special Reports: San Pedro anchovy length and age-length frequencies, 
and weight data, were tabulated for the 1965-66 season. 
A table was prepared for Pelagic Fish showing sardine landings for 1968 
at canneries and markets. 
A special marine sportcatch report showing the salmon catch for 1968~ by 
boat,was tabulated for the Salmon Investigation. 
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A table was prepared for Gates showing Pacific mackerel canned for 
1960-1968 0 
Tables were prepared for Frank Alverson of the Ralston-Purina Company 
showing market crab and rock crab landings for 1968 0 
The annual live bait reports for 1968 were tabulated and sent to 
Pelagic Fish o 
Lobster reports for 1967 and for January through March of 1968 were pre-
pared by writing a program to punch a special deck of lobster cards from 
our commercial tape, then tabulating the cards on our accounting mach~nes. 
This procedure required less than two man-days to complete; similar r~­
ports for years for which we have no tapes required over two weeks of 
effort o If it were not for the tapes, we would not have been able to 
take on this extra job at this time o 
Tables were tabulated for the San Diego County Chamber of Commerce show-
ing the 1968 landings and shipments by species and month for San Diego 
County 0 
Tables were prepared for Gordon Lill of the California Marine Commission 
showing landings by species of commercial and partyboat catches for three 
groups of origin blocks in the Santa Barbara area for 1967 0 
Tables were prepared for John Cripps of San Pedro showing tuna landings 
and shipments by species from 1958 through 1967 0 
Work in Progress~ Check runs for the 1968 Circular were prepared and 
edited; work is starting on the preparation of the landing tables o 
We had processed 3~46l commercial licenses, 2,111 boat registrations and 
315 partyboat licenses by the end of the first month of the 1968-69 
license year The overall total is about 2% behind last year.o 
Field: Steven Schultz began work as Field Representative at mid-month 
and is undergoing familiarization training o 
B. Technical Assistance and Nathematical Analysis 
Statistical and Mathematical Analysis: Shrimp catch and effort figures 
for 1968 were used to update the data set used to fit the generalized 
production modelo The revised results are being analyzed o 
Estimators for the variances and standard errors of instantaneous fish-
ing and natural mortality coefficients were derived for shrimp survey 
data o These were prepared for Dan Gotshall o 
A paper describing the results of the 1968 angling effort survey was 
begun o TIle mechanical portion of the survey work has been completedo 
Computers: An analysis of the age composition of 1965-66 anchovy land-
ings was run from sampling data o 
The catch estimation program for anchovy sampling data collected in 
Monterey was debugged and tested, a production run was made using 
1966-67 data o 
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Documentation was begun on the fishing power program. An analysis of part 
of the 1965 albacore fleet is planned, a program to select data from the 
albacore logs recorded on tape was written and is presently being tested. 
The 1968 commercial tape was updated to include December receipts. A 
report of abalone landings by origin block by month was compiled from the 
tape. 
A program to extract all lobster receipts from commercial tapes was com-
pleted; production runs yielded 1967 data and 1968 receipts through April. 
14. BIOLOGICAL NOTES 
Clams: 
Beds of littleneck clams at Capistrano and San Onofre were examined this 
month to see what damage~ if any~ had resulted to them from the extensive 
runoff after the heavier than usual late winter rains. Since both beds 
are adjacent to the mouths of normally dry rivers~ the clams had been 
subjected to continuous inundation with freshwater as well as deposition 
of heavy sediment loads. 
At Capistrano Beach~ the river mouth had changed course to parallel the 
southernmost breakwater of the new Dana Point Marina~ and because of 
the marina interfering with normal downcoast currents~ sediments from 
the river have created a sand bar and mud-flat that have completely 
covered and destroyed the extensive clam bed that existed there until a 
few months ago. 
The bed at San Onofre has been modified by formation of a sand bar off 
the former river mouth~ so the river now empties across the cobble shore-
line about a quarter mile further downcoast. For an additional quarter 
mile below the new river mouth~ an eight-inch layer of sand has been de-
posited over the cobbles. Interestinglyp very few of the littleneck 
clams living under the cobbles have been killed by this overburden of 
sand even though it is impossible for them to extend their siphons to 
the surface. Apparently the sandy overburden is loose enough that the 
clam can obtain necessary nutrients by straining the sand. It appears 
as if this bed of clams will survive and remain healthy as long as the 
sand does not compact or become saturated with hydrogen sulfide from 
decaying organic matter. 
Elephant Seals: 
Eighty-six otoliths found in the stomach of a dead elephant seal that 
drifted onto the beach near Moss Landing were identified for Dr. 
Morejohn of the Moss Landing Marine Laboratory. Most of these were 
from spotted cusk-eels (44) and plainfin midshipmen (31). Ten of the 
remaining 11 otoliths were from rockfish (possibly three species) and 
the other was from a flatfish p possibly a slender sole. 
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15. MISCELL&~EOUS 
A. Meetings, Talks and Visitors 
March 26 - Aplin attended a meeting in San Rafael with Marin County 
Parks and Recreation to discuss proposed legislation on 
a marine reserve at Duxbury Point. 
March 26 - Aplin spoke to the oceanography class of the Naval 
Reserve Officers School at San Mateo on "Living Resources 
of the Sea." 
April 1 - Frey met with Ronnie Hein and Jack Spruill of Region 5 
to discuss the Fish and Wildlife Plan for Upper Newport 
Bay. 
April 2 - Gotshall spoke on the "Potential of Humboldt Bay for 
Commercial and Sport Fisheries" to 35 members of the 
Eureka Women 1 s Club. 
April 3 - Roedel, Baxter, Messersmith, Mais participated in a 
briefing on anchovies at the Terminal Island Lab with 
Director Arnett o 
April 3 - Gotshall and Monroe toured North Bay with City of 
Arcata officials to observe location of future channel 
dredging by cityo 
April 3 Parrish gave a talk to the Hopkin$ Marine Station's 
spring course on the major groups of fishes in Monterey 
Bay and their gross role in the food web o 
April 7 - Turner and Duffy met with Mr o Harrison Daigh, Property 
Manager, City of Redondo Beach, to discuss berthing 
facilities for the projects new diving boat, Redondo 
Beach. 
April 8 - Discussion of project statement, budgets and PS&E's with 
D-J Coordinator, Paul Hubbel, Terminal Island; Turner. 
April, 7 - Parrish gave a talk on marine fish identification to the 
reserve wardens of Region 3 0 
April 8 - Roedel, Orcutt, Ebert, Odemar and Wilson attended a sea 
otter and abalone resource meeting with the Director -
Sacramento. 
Apri~ 9 - Several staff members attended the MRC meeting 
Fishery-Oceanography Center, La Jollao 
at the 
April 10 - The Stanford "Fischverein" met at 
of Sciences and Aplin attended o . 
the California Academy 
April 10-11 Ebert attended 
Francisco o 
a Thermal Pollution Seminar in San 
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April 10 
April 10 
April 14 
April 14 
April 14 
April 15 
April 15 
April 16 
April 17 
April 17 
April 17 
April 17 
April 18 
April 18 
April 21 
April 21 
April 22 
- Pinkas attended and testified at the Los Angeles Regional 
Water Quality Control Board hearing on water quality stan-
dards for-Los Angeles Harbor. 
- Roedel and Kaneen attended the BCF hearing on proposed 
ye1lowfin regulations, San Diego. 
- Parrish met with Dr. Morejohn of Moss Landing Marine Labora-
tory to develop a sampling plan for their sea lion program. 
- Frey and Savage met with Ray Wilde in Sacramento to discuss 
the proposed Marine Resources Function work codes. 
- Baxter met with Radovich and Gates at Headquarters to dis-
cuss the pending Pacific mackerel and sardine legislation. 
- The "Allsports" club held a dinner meeting in Redwood Ci ty 
and Aplin spoke on fish in San Francisco Bay. About 75 
men were present. 
- Strachan presented a talk to a kindergarten class; Marine 
View, Huntington Beach. 
- Strachan gave an illustrated talk on our project work to 
the Seal Beach Women's Club; Seal Beach. 
- Meeting with Jack Nichol, Moffatt and Nichol Engineers, 
Long Beach, to discuss nearshore marine resources; 
Terminal Island» Turner. 
- Ebert and Burge met with Brian Waters of P.G. & E. to dis-
cuss Diablo Canyon breakwater construction - Morro Bay. 
- Nelson attended meeting in Brookings of Shoening (Oregon 
Fish Commission), Johnson (BCF, Seattle), Jacobson (OSU), 
and others with Oregon fishermen. 
Frey conducted a seminar on Oceanography at Pacific 
Palisades High School.  
Professor L. D. Brongersma, Director Van Het Rijkmuseum 
van Natuurlijke Historie, Leiden, The Netherlands, visited 
CSFL to examine a specimen of the ridley sea-turtle which 
was collected by a crewman on one of the large purse seiners. 
- Frey gave a talk on the Santa Barbara oil spill and the 
effects of chlorinated hydrocarbons on the marine environ-
ment for the Moorepark Rotary Club. 
- Meeting with Roger Seapy and Doarie MacGregor, D.C. Irvine, 
to discuss local nudibranchs; Terminal Island, Turner. 
- Duffy and Hardy met with Dr. James McLean, Los Angeles County 
Museum to discuss intertidal molluscs. Los Angeles. 
- Roedel, Baxter and Greenhood met at the Terminal Island Lab 
to discuss CalCOFI Program plans and accomplishments. 
April 23 
April 23 
April 24 
April 25 
April 25 
April 28 
April 28 
April 28 
April 29 
April 29 
April 29 
April 30 
B. Personnel 
April 1 _. 
April 1 
April 1 
April 4 
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- Parrish gave a presentation on identification of marine 
fishes to the Region 3 Wildlife Protection training 
conference 0 
Ebert spoke to Santa Clara "Gray-Y" organization on scuba 
diving o 
- Frey was a judge at the annual Science Fair at Dapplegray 
Intermediate School in Rolling Hills o 
A CSEA staff reporter~ Mr o Steigel, visited the laboratory 
to obtain photographs and background material for a story 
on Department activities. Clemens acted as Mro Steigel's 
guide and counselor o 
- Roedel and Baxter met with Longhurst at the Fishery-
Oceanography Center in La Jolla to discuss reports on 
Pacific mackerel and sardines for forthcoming scientific 
meetings with Mexican scientists o 
- Craig attended a meeting of the Glendora "Navy" which is 
a small sportsmens club attempting to organize a regular 
program in the San Gabriel Valleyo 
- Vrooman, VoSo Bureau of Commercial Fisheries, met with 
various Pelagic Fish staff members at Terminal Island to 
discuss anchovy age determination methods. 
Roedel attended a Regional Manager's meeting in Reddingo 
- Ebert gave a talk to the Santa Clara "Hi-Y" organization 
on MRO activities o 
Frey gave a talk on careers in Oceanology at Lasuen High 
School in San Pedro o 
- Diving Safety Board meeting to discuss and plan for the 
proposed diver workshop in May; Port Hueneme, Turner o 
- Blunt participated in a scale reading session at the 
Fishery-Oceanography Center o 
- Catherine Lo Berude, Programmer I (EDP) , Biostatistics, 
Terminal Island~ promoted to Programmer II (EDP)o 
- Richard To Burge, Assistant Marine Biologist, Oyster 
Disease & Mortality Study, Eureka transferred to 
Ecological Study-Diablo Canyon, Menlo Parko 
- Jo Gary Smith, Assistant Marine Biologist, Bottomfish, Eureka, 
transferred to Shellfish & Bottomfish Data, Menlo Parko 
- DonnaM o Moller, Personnel Assistant I, Terminal Island, 
resigned o 
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April 9 - Nancy E. Nelson appointed permanent Assistant Marine 
Biologist. Shellfish. Eureka. 
April 21 - Steven A. Schultz appointed permanent Junior Aquatic 
Biologist, Biostatistics, TI. 
Phil M. Roedel 
Manager 
MRO-TI/cg 
5-2-69/150 
